
International Energy Journal: Vol. 6, No. 1, Part 3, June 2005 3-47

Environmental Assessment of Electricity
Production from Rice Husk:

A Case Study in Thailand
T. Chungsangunsit *, Shabbir H. Gheewala * and S. Patumsawad **

* The Joint Graduate School of Energy and Environment
 King Mongkut’s University of Technology

 Thonburi, 91 Pracha Uthit Road, Bangmod, Tungkru, Bangkok 10140
** Mechanical Engineering, King Mongkut’s Insitute Technology of North Bangkok

1518 Piboolsongkram Rd, Bangsue, Bangkok 10800
THAILAND

ABSTRACT

The energy demand of Thailand has been steadily increasing at about 4% per year. A large
portion of the fossil fuels is imported thus causing concern for energy security. In addition, utilization
of fossil fuels is associated with emissions of CO2, SO2 and NOX leading to environmental impacts. To
approach the reduction of these problems, alternative (renewable) energy sources are proposed.
Rice husk is a potential source of energy for an agricultural country like Thailand with high rice
production. Rice mills can use the rice husk generated by them as a fuel to produce energy. However,
the environmental profile of the energy production must be assessed to ensure reduced environmental
damage. This study has been carried out at the Roi Et Green Project which is a pilot project of
capacity 9.8 MW using rice husk as the feedstock. The power plant uses 290 tons of rice husk and
1,400 tons of water in one day, and has a power requirement of 1 MW. Net power output is 8.8 MW,
which will be sold to Electricity Generation Authority of Thailand (EGAT) for 21 years under the
small power producer (SPP) scheme. The raw materials consumed and environmental emissions of
energy production from rice husk are determined. The study shows that the emissions of SO2 and NOX
are lesser in case of coal and oil-fired power generation, but higher than for natural gas. The
emission of CO2 from combustion of rice husk are considered zero since they do not contribute to
global warming. CO and dust emissions are slightly higher than conventional power production
pointing to need for improving the combustion efficiency of the rice husk power plant. Overall, the
study indicates that rice husk is a viable feedstock for electricity production and performs better
than fossil fuels (especially coal and oil) from the point of view of environmental emissions.

1. INTRODUCTION

Since the year 2001, Thailand energy demand has been increasing at about 4% per year. In
2001, nearly 81% of total was from fossil fuels, 2% from hydropower and biomass resources accounted
for 16.2% [1]. Utilization of fossil fuels has caused serious environmental impacts such as global
warming caused primarily by CO2 and acidification by SOX and NOX [2, 3]. Emissions of SOx are
particularly important for Thailand since a big source of fossil fuel used for electricity generation is
indigenous lignite, which has very high sulphur content [1]. Fossil fuel combustion can cause NOX
emissions since the combustion temperatures are higher than 1,000°C [4]. In addition to the
environmental problems, impact of fossil fuels is an economic issue for Thailand. The erstwhile National
Energy Policy Office (NEPO) of Thailand (now Energy Policy and Planning Office) planned to focus on
identifying suitable renewable energy sources, for instance biomass [5]. Also, the Electricity Generation
Authority of Thailand (EGAT) buys electricity from small power producers (SPP) to support and
replace conventional fossil fuel uses [6]. Unlike fossil fuels, biomass can be used for reduce greenhouse
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Parameter Unit Result Basis 

C % 38.23 dry 

H % 5.80 dry 

O % 40.50 dry 

N % 1.21 dry 

S % 0.041 dry 

Total moisture % 11.94 as received 

Ash content % 14.22 dry 

Low Heating Value 
(LHV) 

kJ/kg 13,158.7 as received 

High Heating Value 
(HHV) 

kJ/kg 15,217.2 dry 

Volatile matter  % 59.87 dry 

Fixed carbon % 18.56 dry 
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Parameter Value Unit 

Stack Diameter 2.2 m 
Air Velocity 7.3 m/s 

Stack temperature 434 K 
Flow rate 68,510.8 m3/h 
Moisture 11.8 % 

O2 7 % 
CO2 10.1 % 
SO2 15.9 ppm 
N2 79.6 % 

NOX (as NO2) 175.1 ppm 
CO 81.8 ppm 

TSP (dust) 11.3 mg/Nm3 
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Parameter Value Unit Emission 
(kg/MWh) 

SO2 1.6 × 10 ppm 3.2 × 10-1 

NO2 1.8 × 102 ppm 2.5 

CO 8.2 × 10 ppm 7.1 × 10-1 
TSP (dust) 1.1 × 10 mg/Nm3 8 × 10-2 
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CO2 CO 
Types 

Electricity production, 
 MWh Tons Kg/MWh Tons Kg/MWh 

Coal 17,338,580 22,011,748 1,269.52 3,421 0.197 
Oil 12,947.2 10,521 812.61 3.52 0.27 
Gas 56,247,083 31,997,720 568.88 11,070 0.197 
Combined* 73,598,610 54,019,989 733.98 14,495 0.197 
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Types SO2 NO2 TSP 
 Tons Kg/MWh Tons Kg/MWh Tons Kg/MWh 

Coal 48,005 2.77 101,212 5.84 633 0.037 
Oil 16.6 1.28 37 2.86 12 0.927 
Gas 19 0.0003 76,634 1.36 2042 0.036 
Combined* 48,041 0.65 177,883 2.42 2686 0.036 

 \�0�������� �'������ �&�����6� ���� ���� ����&����� ��"��� ������

�	
���2��,���	������������������	�	��������6��(������&����	��
������������������������	���������	����K�� ��L

Emission (kg/MWh) Item 
 

Roi Et Green Coal  Oil Gas Combined* 

CO2 nearly zero 1.26 × 103 8.1 × 102 5.7 × 102 7.3 × 102 
SO2 0.32 2.8 1.3 3 × 10-4 0.65 
NOX 2.5  5.8 2.9 1.4 2.4 
CO 0.71 0.2 0.27 0.2 0.2 

TSP (dust) 8 × 10-2 3.7 × 10-3 9.7 × 10-2 3.6 × 10-3 3.6 × 10-2 
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